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wherein R"* represents a hydrogen atom or a 0^4 alM group; 

represents a hydrogen atom, a C1.4 alkyi group, a C2.5 alkenyl group, a C5.7 cycloalkenyl group, a C2.5 alkoxy- 
alkyl group, a C^^2 benzyloxyalkyi group, a formyl group, a C2.5 alkanoyi group, a benzoyl group, a C2.5 alkoxycar- 
bonyl group, a benzyloxycarbonyl group, a C1.4 alkylsulfbnyl group or a Ce-io arylsuHonyl group; and R represents 
a group represented by formulae: 

wherein R^ represents a hydrogen atom, a halogen atom or a 0^4 alkoxy group; R^ represents a halogen atom, a 
C1.4 alkyi group, a 0^.4 haioalkyi group, a 0^.4 alkoxy group or a C^.4 haioaikoxy group; and n represents 1 or 2. 
and a pesticide, such as a fungicide, a bacteriocide. an insecticide or an acaridde. comprising the same as an 
active ingredient. The pyrazole conrpound exhibits higher pestiddal activities than conventional pesticidal com- 
pounds and are of high safety. 
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Description 

Technical Field: 

onH " 'f^^ Pya^o'e compound and a pesticide (e.g.. fungicides, bacferiocides. insecticides 

and acaricides) containing the same. 

Bad^ground Art: 

in agriculture and horticulture, a wide variety of pesticides such as fungicides, bacteriocides. insecticides and aca- 
ncides have been developed and put to practical use for the purpose of controlling pests 

However currently spread agricultural and horticultural fungicides, bacteriocides. insecticides and acaricides are 
not necessarily satisfactory in pesticidal effect, pesticidal spectrum, residual activity, and the like. Further they mav be 
seen as inadequate to meet the demand for reducing the times of application or tiie amount to be applied 

On the other hand, emergence of strains of pathogenic microorganisms or insect pests which have acquired resist- 
ance to the conventional pesticides has now become a serious problem. For example, pathogenic microorganisms or 
insert pests having developed resistance to various types of pesticides, such as triazoie compounds, imidazole com- 
pounds, pynmidine compounds, benzimidazole compounds, dicarboxyimide compounds, phenylamide compounds and 
organopho^horus compounds, have come out in various sites of cultivation of vegetables, fruits, flowers teas orains 

While there are some pesticides to which patiiogens or insect pests have not yet acquired resistance, such as dithi- 
ocartjamate compounds and pWhalimide compounds, they are not preferred from the viewpoint of environmental pol- 
lution because, in general, they should be applied in large amounts or frequentiy onmentai poi 

Accordingly it has been keenly demanded to develop a novel fungicide, bacteriocide or insecticide which exhibits 

r^lnl'^rl ""T 1 ' t™""" °" P^^S"™^ or bacteria and insect pests having acqu^S 

resistance to tiie conventional agncultural or horticultural fungicides, bacteriocides and insecticides witfi minimal influ- 
tZZZ!^,^ environment. As for acaricides. too. it has been expected to develop an acaricide which exhibits an excel- 
lent contiolling effect on mites having resistance against conventional acaricides while securing safety. 

JP.A-7-1 73139 (the term "JP-A" as used herein means an "unexamined published Japanese patent apolication") 

Sfr, JL;J!?f 7" ^"bstituents on the pyridine ring disclosed in the pu^: 

cation are limited to acyclic groups. ^ 

.J!:^^^^"'^!^y^,'^^^PVrazo\^^ compounds are proposed in JP-A-2-62876 as compounds having 

ftingiadal. l»ctericidal. insecticidal and acaricidal activities. However, almost all the compounds discl<»ed are those 
having a substrtuent on the 4-position of the phenoxy moiety, and there is presented only one 3.4^isubstituted com 
pound as a compound having a substituent on the 3-position of the phenoxy moiety 

in-.^'i^th'^^ *° ^'"^'"^^ ^ substance which exhibits high contiolling effects on var- 

ais pathogens and insert pests showing resistance to tiie conventional agricultojral or horticuHural pesticides and is 
22J^«frn ^"^^ '"'^ bacteriocides. inserticides and acaricides. Another 

Ob «:t of the presert invention is to provide highly safe pesticides which have «ie above-mentioned chararteristics and 
yet are less involved in ttie problems of residual toxicity and environmental pollution aciensiics ana 

Jr"o^?f 7° °* P'^"^ f^^^e <=3^'ed out extensive studies and 

as a r^ult found that a pyrazole compound represented by the tbrmula shown below which possesses (1) a ohenox^ 

thZf ^h!J J' ""^ °' ^ '^^^"9 ^ 'f^^'"^ ^"bstituent on the meta-position 

Dit^SrSttL'Sti"^^^^^ 

prisiSme'X~^^ 



55 



1 



EP0891 975A1 




(I) 



CH3 



wherein represents a hydrogen atom, a Ciw» alkyi group, a C1.4 haloaikyi group, a C1.4 alkoxy group or a phenyl 
group; represents a hydrogen atom, a halogen atom, a hydroxyl group, a C1.4 alkyi group, a C1.4 alkoxy group, 
a Cv4 haloalkoxy group, a Cg-s alkoxyalkoxy group or a benzyloxy group; or R^ and Rg are taken together to form 
a group: 



wherein R"* represents a hydrogen atom or a C1.4 alkyi group; 

r3 represents a hydrogen atom, a 0^4 alkyi group, a C2.5 aikenyl group, a C5.7 cycloalkenyl group, a C2.5 alkoxy- 
alkyl group, a 03.12 benzyloxyalkyi group, a formyl group, a C2.5 alkanoyi group, a benzoyl group, a C2.5 alkoxycar- 
bonyl group, a benzyloxycarbonyl group, a C1.4 alkylsuHbnyl group or a Cg-io arylsuHbnyl group; and R represents 
a group represented by formulae: 



-d^.-<por ^ 



wherein R^ represents a hydrogen atom, a halogen atom or a C1.4 alkoxy group; R^ represents a halogen atom, a 
C1.4 alkyi group, a C1.4 haloaikyi group, a C1.4 alkoxy group or a C1.4 haloalkoxy group; and n represents 1 or 2. 

Hereinafter, the present invention Is explained in detail. 

The pyrazole compounds according to the present invention are compounds represented by formula (I), wherein: 

R^ represents a hydrogen atom; a C1.4 straight-chain or branched alkyi group, such as methyl, ethyl, n-propyl, iso- 
propyl, n-butyl. isobutyl. sec-butyl or t-butyl; a C1.4 straight-chain or branched haloaikyi group, such as dif luorome- 
thyl. trrfluoromethyl. 2-fluoroethyl, 2-chloroethyl. 2.2,2-trifluoroethyl, 2,2,2-trichIoroethyl. 3-chloropropyl. 3- 
bromopropyl. 3,3.3-trifluoropropyl, 3.3.3-trichloropropyl. 2.2.3.3-tetrafluoropropyl. 2,2.3.3.3iDentafluoropropyl 
group. 2.2-dichloro-3.3.3-trifluoropropyl. 1.3<lifluoro-2-propyl. 1,1.1. 3,3,3-hexafluoro-2-propyl, 4-chlorobutyl. 4.4,4- 
trifluorobutyl or 3.3.4,4.4-pentaf luorobutyl; a C1.4 straight-chain or branched alkoxy group, such as methoxy. ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or t-butoxy; or a phenyl group. 

r2 represents a hydrogen atom; a halogen atom, such as fluorine, chlorine or iodine; a hydroxyl group; a 0^4 
straight-chain or branched alkyi group, such as methyl, ethyl, n-propyl. isopropyl. n-butyl, isobutyl. sec-butyl or t- 
butyl; a C1.4 straight-chain or branched alkoxy group, such as methoxy. ethoxy. n-propoxy. isopropoxy. n-butoxy, 
isobutoxy, sec-butoxy or t-butoxy; a C1.4 straight-chain or branched haloalkoxy group, such as difluoromethoxy, tri- 
fluoromethoxy. 2-fluoroethoxy. 2-chloroethoxy. 2,2,2-trifluoroethoxy. 2.2.2-trichloroethoxy, 3-chloropropoxy. 3- 
bromopropoxy, 3.3.3-trifluoropropoxy, 2.2,3,3-tetrafluoropropoxy, 2.2.3,3.3-pentafluoropropoxy, 2.2-dichloro-3.3.3- 
trHluoropropoxy, 1 ,3-dif luoro-2-propoxy. 1,1,1.3,3.3-hexafluoro-2-propoxy. 3,3,3-trichloropropoxy, 4-chlorobutoxy. 
4,4.4-trifluorobutoxy or 3,3,4,4,4-pentafluorobutoxy; or a benzyloxy group. 
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and may be taken together to 1mm a group represented by formula: 



wherein R" represents a hydrogen atom or a C1.4 straight-chain or branched alkyi group such as methyl ethvl n- 
propyl. isopropyl. n-butyl, isobutyl, sec-butyl or t-butyl. Of the groups formed by R^ and r2 connected toaether a 
group represented by formula: ^ ' 



is preferred, in which R^ is at the 6-position of the condensed pyrazole ring. 

R3 fepr^ents a hydrogen atom; a C1.4 straight-chain or branched alky! group, such as methyl, ethyl, n-propyl iso- 
propyl n-butyl. isobutyl. sec-butyl or t-butyl; a C2.5 straight-chain or branched alkenyl group, such as vinyl propenyl 
butenyl or P«"*enyl; a 0^7 cydoalkenyl grouft such as cyclopentenyl. cyclohexenyl or cydoheptenyl; a C^s stmS 
chain or branched alkox)«lkyl group, such as methoxymethyl. ethoxymethyl, isopropoxymethyl. methoxyethyUtho^e- 
hyl. methoxypropyl or ethoxypropyl; a C^,2 benzyloxyalkyi group such as benryloxymethyl. benzyloxyethyl or benzv- 
^SS: 1 ^ ^2-5 group, such as acetyl, propionyl. n-butyryl. n-valeryl isovaleryl 2- 

methylbutyryl or p>valoyl: a benzoyl group: a C2.5 alkoxycaibonyl group, such as melhoxycarbonyl. ethoxycarbonyi n- 
propoxycarbonyl. .sopropoxycarbonyl. n-butoxycarbonyl. isobutyoxycartjonyl. sec-butoxycarbonyl or t-butoxycarl^^M- 
a benzyloxycarbonyl group; a C,., alkylsulfonyl group such as methanesulfonyl or ethanesulfonyl; or a 10 arylsulfo- 
nyl group such as p-toluen^ulfonyl. r3 is preferably a hydrogen atom, a C,., alkenyl group, a 4 cycloa' keny^gC 

^t^^^^^t « ^°-y 9^o"P- - Ca.5 alkanoyl group or a p-SuenesuHbn J Si 

with ajiydrogen atom, a fbrmyl group or an alkanoyl group being particularly preferred 

H '^K^f ^r®"*^ ^ ^ ^ ^ 0^ tod'ne: a 4 straight-chain or 

branched alkoxy group, such as methoxy. ethoxy. n-propoxy. isopropoxy. n-butoxy. isobutoxy. sec-butoxy or t-butoxy. 

,..rh »«!STr^Jl?'°^^" ^ ^ ^'^"^'"^ °' ^ ^1-^ straight-chain or branched alkyI group 

such as methyl, ethyl, n-propyl. .sopropyl. n-butyl. isobutyl. sec-butyl or t-butyl; a C,.4 straight-chain or branchS 
haloalkyi group, such asdifluoromethyl. trifluoromethyl. 2-fluoroethyl. 2-chloroethyl. 2.2.2-trifluoroethyl. 2.2.2-trichloroe- 
df;htr«T^.^'«f 2.2.3.3-tetrafluoropropyl. 2.2.3.3.3-pentafluoropropyl group. 

^£,T^TTlf:^ T^^^ 1.3-drfluoro-2-propyl, 1.1.1,3.3.3-hexafluoro-2-propyl. 3.3.3-trichloropr^: 'chl^ 
robutyU.4.4-trrfluorobutyl or 3.3.4.4.4-pentafluorobutyl; a C,.4 straight-chain or branched alkoxy group such as meth- 

hSir^"^' ^-"^"^ °' « C1.4 straight-chain or branched 

haloalkoxy group, such as drfluoromethoxy. trifluoromethoxy. 2-f luoroethoxy. 2-chtoroethoxy. 2.25.trifluoroethQxy 2 2?- 
Snr^!^"''' 3<Woropropoxy 3.bro^^^^ 3.3.3.trifluoropropoxy. 2.2.3.3-tetrJruoropropoxy. 2.2.3^35n- 
tafluoropropoxy. 2.2-dichloro-3,3.3-tr,fluoropropoxy. 1 .3-dlf luoro-2-propoxy. 1.1.1.3.3.3-hexaflu^o-2iDropoxy 3 3 3. 
tnchloropropoxy.4-chlorobutoxy.4.4.4-trifluorobutoxyor3,3.4.4,4-pentafluorobutoxy. "h y. 0.0.0 

R ispreferablyahalogenatom.aC^4alkylgroup.aC^4haloalkylgroup.aC^4alkoxygrouporaC1 4^^^^ 
group, with a halogen atom or a C1.4 haloalkyi group being partfeularly preferred ' « « ^i-4 naioaiKoxy 

r2 an meta-substituted phenoxy group. R^ is preferably a C1.4 alkyI group or a C,.4 haloalkyi group, and 

R^ IS preferably a hydrogen atom, a halogen atom, a C1.4 alkyI group or a d 4 alkoxy group x a up. arw 

Where R is a condensed phenoxy group. R^ is preferably a hydrogen atom or a C1.4 alkyI group, and r2 is prefer- 
ably a halogen atom, a C1.4 alkyI group or a C,.4 alkoxy group m. -na n is preier 

The compounds represented by formula (I) are prepared, for example, in accordance with the following reaction for- 
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5 



10 



R, 




(1) 



wherein R\ R^, R^. and R are as defined above; and Z represents a chlorine atom, a bromine atom, a hydroxy! group 

15 or a lower alkoxy group, such as methoxy. ethoxy or propoxy. 

The compound (III) is used in an amount of 0.5 to 2.0 mol, preferably 0.8 to 1 .5 mol. per mole of the compound (II). 
Where Z in formula (!l) is a dilorine atom or a bromine atom, the above reaction is earned out at 0** to 30**C. pref- 
erably 0** to 5°C, for 1 to 3 hours in a solvent in the presence of a base. Suitable solvents include aromatic hydrocarbons 
such as benzene, toluene and xylene; ketones such as acetone, methyl ethyl ketone and methyl isobutyl ketone; halo- 

20 genated hydrocarbons such as chloroform and methylene chloride; water; esters such as methyl acetate and ethyl ace- 
tate; and polar solvents such as tetrahydroturan, acetonitrile, dioxane, N,N-dimethylformamide, N-methylpyrrolidone, 
and dimethyl sulfoxide. Prefen-ed of them are aromatic hydrocarbons, esters, tetrahydroturan, acetonitrile, and dioxane. 
The solvent is used in an amount 3 to 30 times, preferably 5 to 20 times, the weight of the compound (III). Suitable 
bases include commonly employed inorganic bases, such as alkali metal hydroxides (e.g., sodium hydroxide and potas- 

25 slum hydroxide), alkaline earth metal hydroxides (e.g., magnesium hydroxide and calcium hydroxide), alkali metal 
oxides, and alkali metal carbonates; and organic bases, such as triethylamine, pyridine, 1,4KjiazabicycIo[2.2,2]octane. 
1,5-diazabicyclo[4,3,0]non-5-ene, and 1,8-diazabicyclo[5.4,0]undec-7-ene. An alkali metal hydroxide, triethylamine or 
pyridine is preferred. The base is used in an amount of 0.5 to 2.0 mol, preferably 0.8 to 1.5 vnoU per mole of the com- 
pound (II). 

30 Where Z in formula (II) is a hydroxyl group, the reaction is conducted at 150^ to 250°C. preferably 200** to 250°C, in 
a solvent under atmospheric pressure or under pressure. Suitable solvents include high-boiling solvents such as N,N- 
dimethyiformamide, N-methylpyrrolidone, and dimethyl sulfoxide. Where Z in formula (II) is a lower alkoxy group, the 
reaction is performed at 150** to 250**C, preferably 200*' to 250*'C, with or without a solvent under atmospheric pressure 
or under pressure. Suitable solvents, if used, include high-boiling aprotic polar solvents such as N,N-dimethylfbrma- 

35 mide, N-methylpyrrolidone. and dimethyl sulfoxide. 

The amount of the solvent, if used, is 3 to 30 times, preferably 5 to 20 times, the weight of the compound (III). 
The compound (II) is prepared, for example, in accordance with the process described in Bull. Soc. Chim. France, 
293 (1 966) or Annalen der Chemie, Justus Uebig's, 536, 97 (1 938). The conrpound (III) is prepared by, for exanrple, the 
process described in Journal fur Praktische Chemie, 146, 95 (1936). 

40 The compounds represented by formula (I) according to the present invention show high fungicidal effects on plant 
pathogenic fungi, such as blast fungi, rust fungi, and downy mildew fungi, and are useful as an active ingredient of agri- 
cultural or horticultural fungicides. The compounds of the present invention also have high controlling activities on lar- 
vae and imagoes of (1) Lepidoptera, such as Spodoptera litura, Chilo suppressalis, Cuapha locrocis medinalis, Plutella 
xylostella, and Adoxophyes sp., (2) Hemiptera. such as Delphacidae (e.g., Sogatella furcifera, Nilaparvata lugens, and 

45 Laodefphax striatellus), Deltocephalidae (e.g., Nephotettix cincticeps, Empoasca onukii, and Tettigella viridis), 
Aphidldae (e.g., Myzus persicae and Aphis gossypii), Aleyrodidae (e.g., Trialeurodes vaporariomm), and 
Pentahomidae (e.g., Plautia sfa//), (3) Coleoptera, such as Phyllotreta striolata, Aulacophora femoralis, and Calloso- 
bruchus chinensis, (4) Diptera, such as Musca domestica, Aedes aegypth and Culex pipiens pallens, and (5) 
Orthoptera, such as Periplaneta americana, and also on eggs, larvae and imagoes of Acarina, such as Tetranychus 

50 urticae, Tetranychus cinnabarinus, and Panonychus citn\ and are useful as an active ingredient of agricultural and hor- 
ticultural insecticides and acarlcides. The plant pathogens and insects which are controllable by the conpounds of the 
present invention are not limited to the above examples. 

In using the compounds of the present invention as pesticides, they may be applied as such but are preferably for- 
mulated into pesticidal compositions together with appropriate adjuvants customarily employed in the art. While not lim- 

55 iting, the forms of the pesticides include emulsifiable concentrates, wettable powders, dusts, flowables, powders, 
granules, tablets, oils, sprays, and fumigants. These preparations can comprise one or more than one compounds of 
the present invention. 

The adjuvants are used in the pesticides for the purpose of inrprovement of the pesticidal effect, stabilization of the 
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reduced pressure to give 101.3 g of aude ethyl l,3-dimethyl-4-chloropyrazole-5-carboxylata 
RFFgRENCE EXAMPLE 3 

5 In a 1 / flask, 20.8 g of 95% sodium hydroxide was dissolved in 320 ml of water. To the solution was added 91 .9 g 
of ethyl 1.3-dimethyl-4-chloropyrazole-5-cart30xylate prepared in Reference Example 2. The mixture was vigorously 
stirred on an oil bath at 90^C for 1 hour to conduct the reaction (reaction temperature: 83**C). After cooling to room tem- 
perature, the reaction mixture was neutralized with diluted hydrochloric acid prepared from 50 ml of concentrated hydro- 
chloric acid and 200 ml of water The precipitate thus formed was collected by filtration, washed with water, and 

10 concentrated under reduced pressure to give 72.2 g (yield: 92.0%) of crude 1 ,3-dimethyl-4-chloropyrazole-5-carboxylic 
acid. 

REFERENCE EXAMPLE 4 

15 In a 100 ml flask were charged 9.3 g of 1,3-dimethyl-4-chloropyra20le-5-carboxylic acid obtained in Reference 
Example 3. 30 ml of toluene, and 1 1 .9 g of thionyl chloride, and the mixture was heated under reflux for 2 hours on an 
oil bath. Concentration of the reaction mixture gave 9.3 g (yield: 91%) of crude 1.3Hdimethyl-4-chloropyrazole-5-carbox- 
ylic add chloride. 

20 REFERENCE EXAMPLE 5 

To a solution of 2.9 g of p-naphthol in 15 ml of dimethylformamide was slowly added 0.8 g of 60% sodium hydride, 
followed by stirring at room temperature for 30 minutes. To the mixture was added slowly 2.77 g of 2-chloro-5-cyanopy- 
ridine. followed by stirring at 40*^0 for 1 hour. After cooling to room temperature. 50 ml of ethyl acetate and 50 ml of 
25 water were added thereto. The extracted organic layer was washed with a saturated sodium chloride aqueous solution 
and dried over anhydrous sodium sulfate. Any insoluble matter was separated by filtration, and the filtrate was concen- 
trated. The residue was purified by column chromatography on silica gel (developing solvent: hexane/ethyl acetate=4/1) 
to give 4.14 g of 2-(p-naphthyloxy) 5-cyanopyridine. 

30 REFERENCE EXAMPLE 6 

To a solution of 1.72 g of 2-(p-naphthy!oxy)-5-cyanopyridine obtained In Reference Exanrple 5 in 50 ml of ethanol 
were added 1.7 g of 28% aqueous ammonia and 1.5 g of Raney nickel to perform hydrogenation. After completion of 
the reaction. Raney nickel was separated by filtration, and the solvent was evaporated from the filtrate to recover crude 
35 5-aminomethyl-2-(p-naphthyloxy)pyridine. 

EXAMPLE 1 

Preparation of N-f6>(3-Trlf luoromethvlDhenoxv)>3-Dvridvlmethvl]-1 .3.4-trimethvl'5'Ovrazolecarboxamide 

40 

A mixture of 7.7 g of 1,3,4-trimethyl-5-pyrazolecarboxylic acid and 12 g of thionyl chloride was heated under reflux 
for 1 hour. Thionyl chloride was removed by evaporation under reduced pressure, and the reskiue was dissolved In 20 
ml of toluene. The resulting solution was added dropwise to a solution of 13.4 g of 5-aminomethyl-2-(3-trifluoromethyl- 
phenoxy)pyridine and 6. 1 g of triethyiamine in 30 ml of toluene at 0 to 1 0*C. After the addition, the reaction mixture was 
45 stirred at room temperature for 2 hours. The reaction mixture was poured into ice-water and extracted with toluene. The 
toluene layer was washed successively with a sodium hydrogencarbonate aqueous solution, water and a saturated 
sodium chloride aqueous solution and dried over anhydrous sodium sulfate. The solvent was removed by evaporation 
under reduced pressure, and the residue was purified by silica gel column chromatography to give 18.2 g of compound 
No. 10 shown in Table 1 below. 

50 

EXAMPLE 2 

The compounds shown in Table 1 were obtained in the same manner as in Example 1. In Table 1, the values with 
an asterisk in the column '^Melting Point" are refractive indices. 

55 
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1 1 
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1 4 
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CF3 


12 7-128 


1 5 


C2 H5 
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12 1-12 2 


1 6 iso- C3H7 


C I 


CF, 


10 7-108 


1 7 


CsHs 


K 


CF3 


1. 57S8*(24t:) 


1 8 






CF3 


119-120 


1 9 






CF3 


13 3-135 


2 0 


CF3 


H 


CF3 


9 7-98 



The NMR and IR spectra of Compound Nos. 3. 10. 12. and 17 were as follows. 
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Compound No. 3 

1H.NMR(CDCI3) 5 ppm: 2.24 (3H. s). 4.11 (3H, s), 4.54 (2H. d). 6.27 (1H. s). 6.37 (1H, bs). 6.96 (1H. d). 7.31 (1 H, 
d). 7.39 (1H. s). 7.49 (2H. m). 7.75 (1K dd). 8.12 (1H. d) 
5 IR(KBr) cm"^ : 3320. 2940. 1660 

Compound No. 10 

^H-NMR(CDCl3) 5 ppm: 2.12 (3H, s). 2.18 (3H. s), 4.02 {3H. s). 4.60 (2H. d), 6.08 (1H, bs), 6.98 (1H. d), 7.31 (1 H. 
10 d). 7.40 (1H. bs), 7.50 (2H, m). 7.78 (IH, dd). 8.16 (1H. d) 
IR(KBr)cm-^:3270. 1630. 1480. 1320. 1120, 920,830 

Compound No. 12 

75 ^H-NMR(CDCl3) 5 ppm: 1.22 {3H, t). 2.62 (2H. q). 4.12 (3H. s). 4.55 (2H, d). 6.30 (IH. s). 6.33 {1H. bs). 6.97 (IH. 
d). 7.32 (IH. d). 7.40 (IH. s). 7.49 (2H. m). 7.75 (1H. dd). 8.13 (IH. d) 
IR(KBr) cm'^ : 3320. 2980. 1650. 1550. 1480. 1330. 1120. 920 

Compound No. 17 

20 

1H-NMR(CDCI3) 5 ppm: 4.24 (3H. s). 4.59 (2H. d). 6.38 (IH. bs). 6.77 (IH. s), 6.98 (1H, d). 7.4 (6H. m). 7.76 (3H. 
m). 8.18 (IH. s) 

IR(KBr) cm'^: 3330. 2950, 1660, 1550. 1480, 1320. 1120, 920 
25 EXAMPLE 3 

Preparation of N-r6-B-Naphthvloxv^3-Dvridvl-methvll-4-chloro -1 .S-dimethvi-S^vrazdecarboxamide 

In 10 ml of toluene was dissolved 0.56 g of 4-chloro-1.3-dimethyl-5-pyrazolecarboxylic acid chloride. The resulting 
30 solution was added dropwise to a solution of 0.73 g of 5-am»nomethyl-2-(p-naphthyloxy)pyridine and 0.3 g of triethyi- 
amine in 10 ml of toluene at 0 to 10**C. After the addition, the reaction mixture was stin-ed at room temperature for 2 
hours, and then poured into ice-water and extracted with toluene. The toluene layer was washed successively with a 
sodium hydrogencarbonate aqueous solution, water, and a saturated sodium chloride aqueous solution and dried over 
anhydrous sodium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified by.sllica 
35 gel column chromatography to give 0.99 g of compound 22 (shown in Table 2). 

EXAMPLE 4 

The compounds shown in Tables 2 and 3 were obtained in accordance with the process of Example 3. In the 
40 Tables, the values with an asterisk are refractive indices. 



45 



so 



55 
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TABLE 2 



CH3 



Compound R ^ 
No. 


R2 


R 


M. Pt. 

(»C) or 
Refractive 
Index 


2 1 C H3 


C 1 




116-117 


2 2 CH3 


C I 




15 0-151 


2 3 CH3 


3 r 


-<p- 


15 1-15 2 


2 4 C Hj 


CHj 




12 1-12 2 


2 5 CH3 


CHj 




119-120 


2 6 C K3 


CHj 




15 3 — 155 


2 7 CHj 


CHj 




15 6-158 
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TABLE 2 (cont'd) 



Compound r i 
No. 



R2 



R 



M. Pt. 
(*C) or 
Refractive 
Index 



2 8 


C H 3 C 




15 4-155 


2 9 


CH, CHs 




9 1-93 . 


3 0 


CHj CK3 




12 9-131 


3 1 


CHj CH3 




17 9-181 


3 2 


CH3 OH 




amorphous 
solid 


3 3 


CHj 0CH3 




8 5-87 


3 4 


CH3 0CH3 


-<p 


i. 6 10 /(2 4 


3 5 


CH3 0CHF2. 




10 4—103 


3 6 


CH3 -<fi^ 




9 2-93 


3 7 


CjHj c I 




9 9-100 


3 8 


C2H5 c 1 . 




12 1-12 2 


3 9 


C2H5 




12 7-129 


4 0 


C 2 H 5 C H3 




12 6-128 


4 X 


CjH/ C I 




12 2-123 


4 2 


0 




1 .5 7 - 1 5 8 


4 3 






14 2-144 
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TABLE 3 




M. Pt. 

(°C) or 



Refractive 
Index 



A A 




a 


CHj 


1.6038*(25'C) 


45 


CH, 


a 




82-83 


46 


CjHj 


a 




viscous 


47 


CHj 


a 




viscous 


48 


CH, 


OCH, 


CHO 


viscous 


49 


CH, 


a 


CHO 


viscous 


50 


CH, 


CH, 


CHO 


viscous 


51 


CH, 


a 


COCH, 


1.6010*(25'C) 


52 


CH, 


OCH, 


COCH, 


106 


53 


CH, 


a 


COCH, 


viscous 


54 


CH, 


CH, 


COCH, 


viscous 


55 


CH, 


OCH, 


COCH, 


viscous 


56 • 


CH, 


OCH, 


COC3H, 


viscous 


57 


CH, 


CH, 


COC,H, 


viscous 
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TABLE 3 (cont'd) 




Compound R' R' R' (^oc)^or 

Refractive 
Index 



58 


CHj 


OCH, 


COCjH, 


amorphous 
soX 


59 


CHj 


OCH, 


COOCH, 


104-106 


60 


CH, 


a 


COOCH, 


viscous 


61 


CHj 


OCH, 


COOCHjCjH, 


amorphous 
solid 


62 


CH, 


OCH, 


CH,OCH, 


viscous 


63 


CH, 


OCH, 


CHjOCH, 


viscous 


64 


CH, 


OCH, 


CHjOCHjCjH, 


viscous 


65 


CH, 


OCH, 


SO,CH, 


viscous 


66 


CH, 


OCH, SOXjH.-p-CH, 


viscous 


67 


C5H, 


a 


CH, 


143-144 


68 


CJH5 


a 




viscous 


69 


CH, 


a 


COC,Hj 


viscous 


70 


CH, 


a 


COCjH, 


viscous 


71 


CH, 


a 


SO,CsH,-p-CH, 


viscous 



The NMR data of the compounds shown in Tables 2 and 3 were as follows. 
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Compound 21: 



1H-NMR(CDC13) 8ppm: 2.1 1 (2H. m). 2.90 (4H. m). 4.13 (3H. s). 4.58 (2H. d). 6.89 (2H. d), 6.98 (1H s) 7 00 (1H 
bs), 7.22 (IH.d). 7.67 (1H.dd), 8.17 (IK d) .s;./.uutiH. 



10 



IS 



so 



Compound 22: 

^H-NMR(CDCl3) 6ppm: 2.23 (3H. s). 4.12 (3H, s). 4.59 (2H. d), 6.96 (1H. d). 7.00-7.10(1H. bt). 7.29 (1H dd) 7 40- 
7.50(2H.m).7.56(1H.d),7.71-7.76(2H.m).7.86(2H,t).8.18(1H.d) H CW;. 7.40 

Compound 23: 

^H-NMR(CDCl3) 5 ppm: 2.24 {3H. s). 4.13 (3H. s), 4.60 (2H. d). 6.97 (IH. d). 7.00-7.10 (1 H. bt). 7.29 (1 H dd) 7 42- 
7.53 (2H, m). 7.56 (1 H. d). 7.76 (2H. t). 7.86 (2H. t). 8.20 (IH, d) v . I n. aa;. fA£ 

Compound 24: 

_'H-NMR(CDCl3) 5ppm: 2.10 (2H. m), 2.10 (3H. s). 2.17 (3H. s), 2.90 {4H. m). 4.01 (3H. s). 4.57 (2H d) 6 00 (IH 
bs).6.90{2H.dd).6.98(1H.s),7.22(1H.d),7.70(1H.dd).8.15(1H.d) ^ • >• = t^".a;. 6.00 (IH. 

Compound 25: 



bs). 6.85 (3H,m). 7.07 (1H.d). 7.68 (IH.dd). 8.17 (IH.s) Ao.wuun. 

25 

Compound 26: 

HHW r« ?,u^H\^.T;f J IP"' ^-'^ ^-^^ (2H. d). 6.05 (IH. bs). 6.97 (IH. d). 7.28 (IH. 

dd). 7.46 (2H.m). 7.56 (IH.d). 7.70-7.90 (4H.m). 8.17 (1H.d) 

30 

Compound 27: 

^H-NMR(CDCl3) 6 ppm: 2.12 (3H. s), 2.18 (3H, s). 4.02 (3H. s). 4.60 (2H. d). 6.05 (IH. bs). 6.99 (IH d) 7 31 (IH 
dd). 7.55 (2H.m).7.64(1H,d). 7.77 (2H.m). 8.01 (1H.S). 8.17 (1H.d) 

Compound 28: 

•'H-NMR(CDCl3) 5 ppm: 2.1 1(3H. s). 2.18(3H. s). 3.92 (3H. s). 4.01 (3H. s). 4.59 (2H. d). 6.02 (IH bs) 6 95 (IH 
d).7.16(2H.m).7.3(1H.d).7.50(1H.d).7.70(2H.m).7.78(1H.d).8.17(1H.d) OS). 6.95 (IH. 

40 

Conpound 29: 

1 nn ^ ■'•^ ^2H. t). 2.10 (3H. s). 2.17 (3H. s). 2.77 (2H. t). 4.01 (3H, s). 4 57 (2H d) 

6.00 (IKbs), 6.80 (3H.m). 7.68 (1H.dd). 8.17 (1H.d) . s;. 't.a/ t^M. 0). 

Compound 30: 

'H-NMR(CDCl3) 5 ppm: 2.12 (3H. s). 2.18 (3H, s), 4.02 (3H. s). 4.60 (2H. d). 6.10 (IH. b). 7.03 (1H d) 7 40 (IH 
m). 7.52 (2H.m). 7.78 (1H.dd). 8.1 3 (3H.m). 8.88 (IH.t) li". a;. 7.40 (IH. 

50 

Compound 31: 

H-NMR(CDCl3) 5 ppm: 2. 1 2 (3H. s). 2. 1 8 (3H, s). 4.02 (3H. s). 4.60 (2H, d). 6.07 (1 H. b). 6.99 (1 H d) 7 30 (1 H 
d). 7.74 (IH.dd). 7.78 (1H.dd). 8.15 (2H.d). 8.96 (1H.S) - o;. tin. a). 7.30 (IH. 

55 

Compound 32: 

lH-NMR(CDCl3) Sppm: 2.09 (3H. s). 4.03 (3H. s), 4.52 (2H. d). 6.88 (1 H. d). 7.22 (IH. dd). 7.45 (2H. m). 7.49 (1 H. 
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d), 7.64 (1H. m). 7.72 (2H. m). 7.83 (2H. m). 8.10 (1H, s) 
Compound 33: 

1H-NMR(CDCI3) 8 ppm: 2.10 (2H. m). 2.28 (3H. s). 2.90 (4H. q). 3.81 (3H. s). 4.09 (3H. s), 4.54 (2H. d). 6.87 (2H. 
d). 6.98 (1H. bs). 7.22 (1H. d). 7.49 (1H. bs). 7.68 (1 H. dd), 8.15 (1H. d) 

Compound 34: 

1H-NMR(CDCI3) 6ppm: 2.28 (3H. s), 3.82 (3H. s), 4.10 (3H, s). 4.57 (2H. d). 6.96 (1H, d). 7.28 (1H, dd). 7.46 (2H, 
m). 7.53 (1H. bs). 7.58 (1H, d), 7.70-7.90 (4H, m), 8.17 (1H. d) 

Compound 35: 

1H-NMR{CDCI3) 6 ppm: 2.23 (3H. s). 4.11 (3H, s). 4.56 (2H. d). 6.35 (1H. t). 6.88 (1H. bs). 6.97 (1H. d). 7.28 (1H, 
dd). 7.46 (2H. m). 7.56 (1H. d). 7.70 (1H. d), 7.77 (1H. d). 7.86 (2H. t). 8.17 (1H. s) 

Compound 36: 

iH-NMR(CDCl3) 6 ppm: 2.27 (3H, s). 4.10 (3H. s). 4.37 (2H. d). 4.93 (2H. s). 6.87 (1H. d). 7.21 (2H. m). 7.34 (3H. 
m). 7.46 (3H. m). 7.56 (2H. m). 7.78 (1H. d). 7.86 (2H. m), 8.04 (1H, s) 

Compound 37: 

iH-NMR(CDCl3) 8 ppm: 1.23 (3H. t). 2.1 1 (2H. m), 2.63 (2H. q), 2.90 (4H. m). 4.13 (3H. s). 4.58 (2H. q). 6.89 (2H. 
d). 6.98 (1H. d). 7.00 (1 H. bs). 7.22 (1H. d). 7.69 (1H. dd). 8.18 (1H. d) 

Compound 38: 

1H-NMR(CDCI3) 8 ppm: 1 .23 (3H. t). 2.63 (2H. q), 4.14 {3H. s). 4.60 (2H. d), 6.97 (1H. d). 7.00-7.20 (1H. bt). 7.27 
(1H, dd). 7.40-7.50 (2H, m). 7.56 (1H. d). 7.76 (2H. m). 7.86 (2H. t). 8.19 (1H. d) 

Compound 39: 

1H-NMR(CDCI3) 8 ppm: 1.23 (3H. t). 2.62 (2H. q). 4.14 (3H. s). 4.61 {2H. d). 6.97 (1H. d). 7.05 (1H. bs). 7.28 (1H. 
dd). 7.46 (2H. m). 7.55 (1H. d). 7.76 (2H. m). 7.86 (2H. t). 8.20 (1H. s) 

Compound 40: 

1H-NMR(CDCI3) 8 ppm: 1.20 (3H. t). 2.13 {3H. s). 2.57 (2H. q). 4.02 (3H. s), 4.60 (2H. d). 6.06 (1H. bs). 6.97 (1H. 
d). 7.29 (1H. d). 7.46 (2H. m). 7.56 (1H. d). 7.77 (2H. m). 7.86 (2H. t). 8.18 (IH. d) 

Compound 41: 

^H.NMR(CDCl3) 8 ppm: 1.28 (6H. d). 3.03 (IH. m). 4.13 (3H. s). 4.60 (2H. d). 6.97 (1H. d). 7.05 (1 H. bs). 7.31 (IH. 
m). 7.46 (2H. m). 7.56 (IH, d). 7.76 (2H. m). 7.86 (2H. t). 8.19 (IH. d) 

Compound 42: 

^H-NMR(CDCl3) 6 ppm: 2.46 (2H. m), 2.72 (4H. m). 4.15 (3H. s). 4.56 (2H. d). 6.02 (IH. bs). 6.96 (IH. d), 7.27 (1 H. 
dd). 7.46 (2H. m). 7.55 (IN. d). 7.75 (2H. m). 7.86 (2H. t). 8.15 (IH. d) 

Compound 43: 

1H-NMR(CDCI3) 8ppm: 1.27 (3H, d), 2.00 (IH. m). 2.68 (3H. m). 3.12 (IH. m). 4.16 (3H. s). 4.56 (2H. d). 6.00 (IH. 
bs). 6.96 (IH, d). 7.28 (IH. dd), 7.46 (2H, m). 7.56 (IH, d). 7.76 {2H. m). 7.86 (2H, t), 8.15 (IH, d) 
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Compound 44: 

lH-NMR(CDCl3) 5 ppm: 2.22 (3H. s). 2.98+3.03 (3H, s+s). 3.83+3.80 (3H. s+s), 4.71+4.52 (2H. s+b). 6.97 (1H, t). 
7.30 (1 H. dd), 7.47 (2H. m). 7.58 (1 H, m), 7.78 (2H. m). 7.90 (2H. m). 8.18 (1 H. d) 

5 

Compound 45: 

'H-NMR(CDa3) 5 ppm: 1 .24 (3H. t). 2.63 (2H, q). 3.92 (3H, s). 4.99 (2H. s). 6.92 (1H. d). 7.28 (1H, dd). 7.45 (2H. 
m). 7.55 (1H, d). 7.75-7.83 (3H. m). 7.87 (1H. d), 7.29 (1H. d), 8.89 (1H. s) 

10 

Compound 46: 

iH-NMR(CDCl3) 5 ppm: 1.23 (3H. s). 1.83 (2H, m). 2.19 (2H. bm), 2.30 (2H. bm). 3.81 (3H. s). 4.82 (2H. s). 5.14 
(1H. bs). 6.95 (1H. d). 7.29 (1H. dd). 7.45 (2H. m), 7.57 (1H. d). 7.77 (2H. t). 7.86 (2H. t), 8.13 (1H. d) 

IS 

Compound 47: 

'H-NMR(CDCl3) 5ppm: 1.26 (3H. s). 1.42 {2H. bm). 1.88 (2H. b), 1.99 (2H. b), 2.59 (2H. q). 3.78 (3H. s). 4.78 (2H 
S). 5.29 (1H. bs). 6.95 (1H. d), 7.30 (1H. dd). 7.46 (2H. m). 7.57 (1H. d). 7.80 (2H. t). 7.86 (2H. t). 8.14 (1H. s) 

20 

Compound 48: 

^H-NMR(CDCl3) 6 ppm: 2.25 {3H, s), 3.59 (3H. s). 3.91 (3H. s). 4.97 (2H. s). 6.90 (1H. d). 7.25 (1H. dd). 7.44 (2H. 
m), 7.53 (1H. d). 7.7-7.9 (4H, m), 830 (1H, d). 887 (1H. s) 

25 

Compound 49: 

iH-NMR(CDGl3) 5 ppm: 1.24 (3H, t). 2.63 (2H. q), 3.92 (3H. s). 4.99 (2H, s), 6.92 (IH. d). 7.28 (1H. dd). 7.45 (2H. 
m). 7.55 (IH. d), 7.75-7.83 (3H. m). 7.87 (IH. d). 7.29 (IH, d). 889 (IH. s) 

30 

Compound 50: 

^H-NMR(CDCl3) 6 ppm: 1 .87 (3H, t), 2.18 (3H. s). 3.85 (3H. s). 4.98 (2H. s). 6.92 (IH. d). 7.27 (IH. dd). 7.46 (2H. 
m). 7.56 (IH. d). 7.76-7.89 (4H. m). 8.31 (IH. d). 8.86 (IH. S) 

35 

Compound 51: 

'H-NMR(CDCl3) 5 Ppm: 2.24 (3H, s). 2.28 (3H. s). 3.79 (3H. s). 4.95 (2H, b). 6.92 (IH. d). 7.26 (IH. m). 7.46 (2H 
m). 7.55 (1 H. d). 7.65 (1 H. dd), 7.78 (1 H. d). 7.86 (2H. m), 8.02 (1 H. d) 

40 

Conpound 52: 

^H-NMR(CDCl3) 6 ppm: 2.23 (3H, s). 2.25 (3H. s). 3.66 (3H, s). 3.84 (3H. s). 4.98 (2H. s). 6.89 (IH, d), 7.24 (IH 
d). 7.45 (2H, m). 7.53 (1 H. d). 7.70 (1 H, dd), 7.77 (1 H. d). 7.84 (2H, m). 8.09 (1 H. d) 

45 

Compound 53: 

iH-NMR(CDCl3) 5 ppm: 1.24 (3H, t). 2.58 (3H. s). 2.62 (2H, q). 3.78 (3H. s). 4.80-5.10 (2H. b). 6.90 (IH d) 725 
(IH. dd). 7.44 (2H, m). 7.54 (IH. d). 7.64 (IH, dd). 7.76 (IH. dd). 7.82 (IH. dd), 7.85 (IH, d), 801 (IH, d) 

so 

Compound 54: 

^H-NMR(CDCl3) 5 ppm: 1.94 (3H, t). 2.16 (3H. s). 2.18 (3H. s). 3.77 (3H, s). 4.8-5.1 (2H, b). 6.90 (IH, d). 7.26 (IH. 
dd). 7.46 (2H, m). 7.54 (IH, d). 7.67 (IH, d), 7.77 (IH, d). 7.84 (IH, dd). 7.87 (IH, d). 805 (IH. d) 

ss 

Compound 55: 

iH-NMR(GDCl3) 8 ppm: 1.10 (3H, t), 2.44 (3H, s), 2.50 (2H, q), 3.65 (3H, s), 3.84 (3H. s), 4.97 (2H. s). 6.89 (IH. 
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d). 7.24 (1H. dd). 7.46 (2H. m). 7.52 (1H. d). 7.68-788 (4H, m). 8.09 (1H. d) 
Compound 56: 

1H-NMR(CDCI3) 6 ppm: 0.84 (3H. s). 1 .62 (2H. m). 2.42 (3H, s). 2.47 (2H. t), 3.66 (3H. s). 3.83 (3H. s). 4.96 (2H. 
s). 6.89 (1H. dd). 7.24 (1H, dd). 7.45 (2H. m). 752 (1H. d). 770 (1H. dd). 776 (1H. dd). 783 (IH.dd). 7.85 (IH. 
d). 8.09 (1H.d) 

Compound 57: 

1H-NMR(CDCI3) 8 ppm: 1.24 (3H. t). 2.63 {2H. q). 3.92 (3H. s). 4.99 (2H, s). 692 (IH. d). 7.28 (IH. dd). 745 (2H, 
m). 755 (IH. d). 775-7.83 (3H. m). 7.87 (IH. d). 7.29 (IH. d). 8.89 (IH. s) 

Compound 58: 

<H-NMR(CDCl3) 8 ppm: 1.93 (3H. s). 3.53 (3H. s). 3.75 (3H. s). 5.15 (2H. s). 6.93 (IH, d). 7.19-7.30 (4H. m). 739- 
750 (4H. m), 7.54 (IH. d). 774-788 (3H, m). 798 (1H, dd). 8.23 (IH. d) 

Compound 59: 

iH-NMR(CDCl3) 6 ppm: 2.05 (3H. s), 3.59 (3H. s). 3.68 (3H, s). 3.93 (3H. s). 4.93 (2H. s). 6.92 (IH. d). 7.27 (IH, 
dd). 7.46 (2H. m), 755 (IH. d). 774-7.90 (3H. m). 8.30 (IH. d) 

Compound 60: 

iH-NMR(CDCl3) 5 ppm: 1.22 (3H, t). 2.60 (2H. q). 3.69 (3H. s). 3.91 (3H, s). 494 (2H. bs). 6.93 (IH. d). 7.28 (IH. 
dd). 7.43 (2H. m). 7.56 (1H. d). 7.76 (IH, dd). 7.80-7.90 (3H. m). 8.28 (IH. d) 

Compound 61 : 

1H-NMR(CDCI3) 8 ppm: 2.15 (3H. s), 3.54 (3H. s). 3.88 (2H. s), 4.94 (2H. s). 5.09 (2H. s). 6.89 (IH. d), 706 (2H. 
m). 7.24-7.30 (4H, m). 7.46 (2H, m). 7.54 (IH. d), 7.74-7.85 (4H, m). 8.29 (IH, d) 

Compound 62: 

^H-NMR(CDCl3) 8 ppm: 2.22 (3H. s), 3.01 (3H. s). 3.62 (3H. s). 3.81 (2H. s). 3.82 (2H. s). 4.72 (2H. s). 6.94 (IH. 
d). 7.29 (IH. dd). 7.46 (2H. m). 7.56 (IH, br). 7.77-7.89 (4H. m). 8.23 (IH, d) 

Compound 63: 

iH-NMR(CDCl3) 8 ppm: 1.09 (3H. t), 2.22 (3H. s). 3.23 (2H. q). 3.63 (3H, s). 3.81 (2H. s). 4.74 (2H, s). 4.77 (2H. 
s). 694 (IH. d). 729 (IH. dd). 7.48 (2H, m). 756 (IH. d). 7.77-789 (4H. m). 8.23 (IH. d) 

Compound 64: 

1H-NMR(CDCI3) 8 ppm: 2.18 (3H. s). 3.59 (3H. s). 3.83 (3H, s), 4.26 (2H. s). 4.77 (2H. s). 4.82 (2H. s). 6.91 (IH. 
d). 7.11 (IH. dd). 7.26-7.58 (7H. m), 7.72-7.88 (5H, m). 8.20 (IH. d) 

Compound 65: 

1H-NMR(CDCI3) 8 ppm: 2.25 (3H. s). 3.20 (3H, s). 3.76 (3H. s), 3.84 (3H. s). 5.07 (2H, s). 6.93 (IH. d). 7.24 (IH, 
dd), 744-755 (4H, m), 7.76-7.89 (3H. m). 798 (IH. d) 

Compound 66: 

1H-NMR(CDCI3) 8 ppm: 2.20 (3H. s). 2.43 (3H, s). 3.55 (3H. s). 3.74 (3H. s). 5.08 (2H. s). 685 (IH. d). 7.23 (IH. 
dd). 7.30 (2H. dd). 7.41-7.52 (4H. m). 755-7.88 (6H. m) 
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Compound 67: 

^H-NMR(CDCl3) 6 ppm: 1.24 {3H, s), 2.62 (3H, s). 2.98 (3H, s). 3.84 (3H. s), 4.71 (2H. bs). 6.99 {1H. d). 7.30 (IH. 
dd). 7.38-7.52 (4H, m). 7.58 (1H. d), 7.87 (2H, t). 8.17 (1H, d) 

Compound 68: 

^H-NMR(GDCl3) 6 ppm: 1.16 (3H, t), 1.24 (3H, t). 2.54 {2H. q). 2.62 (2H. q), 3.80 (3H s), 4.9-5.1 (2H. b). 6.91 (IH. 
d), 7.26 (IH. dd). 7.45 (2H. m), 7.54 (IH, d), 7.77 (IH, d), 7.84 (1H, d), 7.87 (IH. d). 8.01 (IH, d) 

Compound 69: 

^H-NMR(CDCl3) Sppm: 0.88 (3H. t), 1.24 (3H. t). 1.65 (2H. m). 2.49 (2H. t). 2.63 (2H. q), 3.79 (3H. s), 4.9-5.1 (2H, 
b). 6.91 (IH. d), 7.26 (IH, dd). 7.45 (2H, m). 7.54 (IH, d), 7.77 (IH, d). 7.84 (IH. d), 7.87 (IH. d). 8.01 (1H, d) 

Compound 70: 

^H-NMR(CDCl3) 6 ppm: 0.97 (3H. t). 2.33 (2H. q), 3.74 (3H, s). 5.17 (2H. bs). 6.94 (IH. d), 7.21-7.38 (4H, m), 7.4- 
7.5 (4H, m), 7.56 (IH, d), 7.77 (IH, dd). 7.84 (IH. d). 7.86 (IH. d). 7.96 (IH. dd), 8.39 (IH. d) 

Compound 71 : 

iH-NMR(CDCl3) 6 ppm: 1.21 (3H. t), 2.44 (2H, q). 2.58 (2H, q). 3.59 (3H, s). 5,05 (2H. bs), 6.92 (IH, d). 7.25-7.34 
(3H, m). 7.47 (2H. m), 7.4-7.5 (2H. m). 7.68 (2H. d). 7.79 (IH, d). 7.85 (1H, d). 7.88 (IH. d), 7.96 (IH, d). 7.98 (IH, 
dd).8.39(1H.d) 

Fomiulation Examples of the agricultural and horticultural fungicides, bacteriocides, insecticides, and acaricides 
containing the compound of the present invention as an active ingredient are shown below for illustrative purposes only 
but not for limitation. 

FORMULATION EXAMPLE 1 

Wettable Powder: 

Twenty parts of the compound of the present invention. 20 parts of Garplex #80 (white carbon produced by 
Shionogi & Co.. Ltd.), 52 parts of ST Kaolin Clay (kaolinite produced by Tsuchiya Kaolin K.K.), 5 parts of Solpd 9047K 
(an anionic surface active agent produced by Toho Chemical Industry Co., Ltd.), and 3 parts of Runox P65L (an anionic 
surface active agent produced by Toho Chemical IrKJustry Co.. Ltd.) were mixed and ground uniformly to obtain a wet- 
table powder containing 20% of the active ingredient. 

FORMULATION EXAMPLE 2 

Oust: 

Two parts of the compound of the present invention, 93 parts of clay (produced by Nippon Talc K.K.), and 5 parts 
of Carplex #80 (white carbon produced by Shionogi & Co.. Ltd.) were uniformly mixed and ground to obtain a dust con- 
taining 2% of the active ingredient. 

FORMULATION EXAMPLE 3 

Emulsif iable Concentrate: 

In a mixed solvent of 35 parts of xylene and 30 parts of dimethylformamide was dissolved 20 parts of the compound 
of the present invention, and 1 5 parts of Solpol 3005X (a mixture of a nonionic surface active agent and an anionic sur- 
face active agent, produced by Toho Chemical Co.. Ltd.) was added thereto to prepare an emulsif iable concentrate con- 
taining 20% of the active ingredient. 
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FORMULATION EXAMPLE 4 



Ftowabie: 



A mixture of 30 parts of the compound of the present invention, 5 parts of Solpol 9047K. 3 parts of Sorbon T-20 (a 
nonionic surface active agent produced by Toho Chemical Co., Ltd.). 8 parts of ethylene glycol, and 44 parts of water 
were wet ground in Dynomill (produced by shinmaru enterprises Co.). To the resulting slurry was added 10 parte of a 
1% aqueous solution of xanthan gum (naturally occurring polymer), followed by mixing and grinding thoroughly to 
obtain a f lowable containing 20% of the active ingredient. 

TPfiT EXAMPLE 1 

Insectiddal Effect on Larvae of Nilaparvata lugens: 

A rice seedling was setted in a glass cylinder (Inner diameter: 3 cm; length: 17 cm), and five 4th instar larvae of 
Nilaparvata lugens were set free therein. The agricultural and horticultural pesticide of the present invention (an emul- 
sifiable concentrate) was prepared in accordance with Formulation Example 3 and diluted wHh water, and 0.5 ml of the 
resulting emulsion was sprayed in the cylinder by means of a spray tower (manufactured by Mizuho Rika) (duplicates 
at 1 concentration) . Five days after the treatment, the mortality and agony of the larvae were examined to obtain a death 
rate (%) taking an agonizing insect as a 1/2 dead insect. The resulte obtained are shown in Table 4 (the compound num- 
bers in Table 4 correspond to those in Tables 1 . 2 and 3), 
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TABLE 4 



Compound No. 


Concentration 
(ppm) 


Death Rate 
(%) 


1 


500 


100 


2 


500 


100 


7 


500 


100 


8 


500 


100 


9 


500 


100 


10 


500 


100 

A V w 


11 


500 


100 

X U w 


12 


500 


100 

X V w 


13 


500 


100 


18 


500 


1 on 

X Vr 1/ 


25 


500 


90 


26 


500 


90 


27 


500 


100 


30 


500 


100 


31 


500 


90 . 


34 


500 


100 


35 


500 


100 
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TABLE 4 (cont'd.) 



Compound No. 


Concentration 
(ppm) 


Death Rate 
(%) 


38 


500 


90 


40 


500 


100 


42 


500 


90 


43 


500 


90 


50 


500 


100 


51 


500 


100 


52 


500 


90 


53 


500 


90 


54 


500 


100 


55 


500 


100 


56 


500 


100 


57 


500 


100 


63 


500 


100 



35 TEST EXAMPLE 2 

Insecticidal Effect on Larvae of Plutella xylostella: 

The agricultural and horticultural pesticide of the present invention (a wettable powder) was obtained in accordance 
40 with Formulation Example 1 and diluted with water to prepare a suspension having a prescribed concentration. A disc 
(6 cm in diameter) cut out of a cabbage leaf was soaked in the suspension for 1 minute, air-dried, and placed in a plastic 
cup (inner diameter: 7 cm). Five 3-instar larvae of Plutella xylostella were put in the cup (duplicates at one concentra- 
tion). Four days later, the death and agony of the larvae were examined to obtain a death rate (%) taking an agonizing 
insect as a 1/2 dead insect The results obtained are shown in Table 5 (the compound numbers in Table 5 correspond 
45 to those in Tables 1 . 2 and 3). 
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TABLE 5 



5 


Compound No. 


Concentration 
(ppm) 


Death Rate 1 

(%\ i 
1 1 




4 


500 


100 1 


10 


5 


500 


1 inn 1 




7 


500 


1 inn 

1 X.\J\J \ 




10 


500 


1 100 


IS 


11 


500 


1 100 I 




12 


500 


1 1 nn 1 




13 


500 


1 nn 1 


20 


18 


500 


1 nn i 




25 


500 


Q n 1 




27 


500 


Q n 1 


SS 


28 


500 1 


1 nn 1 




31 


500 1 


1 nn 1 

X U 1 




34 


500 1 


1 nn 1 

X u u 1 


30 


38 


500 1 


Qn 1 

1 




39 


500 1 


90 1 




40 


500 1 


100 


35 


42 


500 1 


100 1 




43 


500 1 


100 j 




51 


500 1 


100 1 


40 


62 


500 1 


100 1 



45 



TEST EXAMPI F 3 

Acaricidal Effect on Imagoes of Tetranychus urticae: 



Th« I^- T ,'"!!fu^^ Tetranychus urticae were set free on a disc (3 cm in diameter) cut out of a Wdney bean leaf 
The agncu tural and horticultural pesticide of the present invention (a wettable powder/was pr««reSTlaSSe 
with Formulation Example 1 and diluted v«th water to a prescribed concentration, a^^ 

^^TtT^' '"^"^ " (manufactured by Mizuho Ri^ (dup'Ses roneTn- 
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TESTEXAMPLea 

Acaricidal Effect on Eggs of Tetranychus urticae: 

Five female imagoes of Tetranychus urticae were set free on a disc (3 cm in diameter) of a kidney bean leaf for 2n 
hours to let the mites lay eggs and then removed. The agricultural and horticultural pesticide ^^X^w^^ 
wetteble po«der) was prepared in accordance with Formulation Example 1 and diluted with l^^ZaTe^^S^^ 

ufactured by Mrzuho Rika) (duplicates at one concentration). After 8 days from the appliLS. hatS^^^^^^^^ 
unhatched eggs were counted to obtain an egg death rate (%). The results obtained are shown in VSe 6 

TABLE 6 



IS 


Compound No. 


Concentration 
(ppm) 


Imago Death 
Rate (%) 


Egg Death 
Rate. (%) 




2 


500 


100 


100 


20 


12 


500 


100 


100 



25 



30 



35 



TESTEXAMPI FS 

Fungicidal Effect on Rice Blast Fungus {Magnaporthe grisea): 

Ten/pot rice plants (variety: Akinishiki) were cultivated in a resin pot (diameter: 6 cm). The agricultural and hortimi 
turaJ pesticide of the present invention (a wettable powder) was prepared in accordance with SmSf? , 
TJ^u. 1? :T ' ''^''^ concentration' The filiage Sf L ptte au To" e^^^^^^^^ I 
ml/pot of the diluted preparation. After air drying, the plants were spray-inoculated with a spSe l^^ZnTs H li? 
spores/mi) oiMagnaportt^e grisea having been cultured on an oatmeal medium, placed ^n a md^^aX for 
24 hours, and then allowed to stand in a greenhouse (22 to 25«C) for 7 days. T^e riumbroflS^nTa^i^no on thi 

rrr= tn: rj:r ^ ^ ^ — ~ - -r; r 

Control value (%) = (number of lesions per leaf In untreated pot - number of lesions per leaf in treated 
pot)/(number of lesions per leaf in untreated pot) x 100 
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TABLE 7 



e 
D 


Compound No. 


Concentration 
(ppm) 


Control Value 




3 


250 


100 


10 


9 


250 


91 




10 


250 






11 


250 


85 


15 


12 


250 


100 




13 


250 


87 




24 


250 


ion 

X V W 


20 


27 


250 






34 


250 

^ «J V/ 


on 




35 


^ V/ 


!70 


25 


38 


250 


1 nn 




39 




1 on 
XUU 




40 


250 

^ «J V/ 


1 nn 

-LUU 


30 


45 


250 


on 




46 


250 


o 




47 


250 




35 


48 


250 


1 nn 




49 


250 


1 nn 




50 


250 


97 


40 


54 


250 


100 




55 


250 


100 




56 


250 


97 


45 


62 


250 


100 




63 


250 


98 



50 

TEST EXAMPLE 6 



Fungicidal Effect on Tomato Late Blight Fungus [Phytophthora infestans): 

Three/tDot tomato plants (variety: Red Cherry) were cultivated in a resin pot (diameter: 6 cm). The agricultural and 
horticultural pesticide of the present invention (a wettable powder) was prepared in accordance with Formulation Exam- 
ple 1 and diluted with water to a prescribed concentration. The resulting suspension was sprayed to the foliage of the 
plants at 3 to 4 leaf stage in an amount of 10 ml per pot. After air drying the suspension, the plants were spray-inocu- 
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In!^^ f ^^-^ " zoosporandia/ml) of Phytophthora infestans having been cultured 

on tomato leaves cut off a tomato plant, and the inoculated plants were placed In a moist chamber TS'C^r^Z^ 

was measured and expressed in disease severity index A dearee of diseasp (-t.\ ««c r^ir.,Z,^V .1. ^ 



0 No lesion. 

1 Lesion area is 1/3 or less. 
3 Lesion area is 1/3 to 2/3. 

5 Lesion area is 2/3 or more. 



Degreeofdisease(%) = {0xno + 1xn,+3xn,+5xn,y5(no + n,+n3+n5)x100 
wherein n, is the number of leaves having a disease severity index of x. 

Control value (%) = (degree of disease in untreated pot - degree of disease in treated poQ/degree of 

disease in untreated pot x 100 
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TABLE 8 



Compound No. 


Concn. (ppm) 


Control Value (%) 


3 


250 


100 


4 


250 


94 


5 


250 


100 


6 


250 


91 


7 


250 


95 


8 


250 


100 


9 


250 


100 


10 


250 


100 


11 


250 


92 


12 


250 


89 


13 


250 


85 


18 


250 


100 


22 


250 


100 


24 


250 


100 


26 


250 


100 


27 


250 


100 


28 


250 


100 


32 


250 


100 


34 


250 


100 


35 


250 


93 


39 


250 


100 


40 


250 


100 


41 


250 


100 


42 


250 


100 


43 


250 


100 
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TABLE 8 (cont'd) 



Compound No. 


Concn. (ppm) 


Control Value (i\ 


46 


250 


97 


48 


250 


100 


52 


250 


100 


54 


250 


96 


55 


250 


92 


56 


250 


90 


62 


250 


100 


64 


250 


96 


66 


250 


99 



20 

TEST EXAMPI F 7 



Acute Toxicity in Mice in Single Oral Administration: 



25 



30 



Acute toxicity {p.o.) in mice of compound Nos. 8. 10. 13. 22, 23. 38. 42, and 52 was examined as follows For com- 
parison, compounds (IV). (V) and (VI) disclosed in JP-A-2-62876 were tested similarly. 

Compound Nos. 8, 10. 22. 23. 38. and 42 (30 mg each) were each suspended in 10 ml of a 0.5% CMC-Na aqueous 
soluton. Compound Nos. 13 and 52 and compounds (iV). (V) and (VI) (30 mg each) were each suspended in 10 ml of 
a 0.5% tragacanth gum aqueous soluton. The suspension was orally given to a group each consisting of five 6-week- 
old CD-I male mice (available from Charles River) at a dose of 10 ml-suspenston per kg of the body weight The 
number of dead mice was counted after 7 days from the administration to obtain a death rate. The results obtained are 
shown in Tat5le 9 below. 



TABLE 9 



Compound 
No. 


Oose (mg-active 
inqredient/ka ) 


Death Rate (%) 


8 


30 


0 


10 


30 


0 


13 


30 


0 


22 


30 


0 


23 


30 


0 


38 


30 


0 


42 


30 


0 


52 


30 


0 


(IV) 


30 


100 


fV) 


30 


100 


(VI) 


30 


100 



55 
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Industrial Applicability: 

TTie pyrazole compounds of the present invention exhibit excellent controlling effects on various plant pathogenic 
fungi or bacteria, insect pests and mites and are of high safety. The pyrazole compounds of the present invention are 
very useful as an active ingredient of fungicides, bacteriocides. insecticides and acaricides. 

Claims 

1 . A pyrazole compound represented by formula (I): 




wherein represents a hydrogen atom, a C1.4 alkyi group, a C1.4 haloalkyi group, a C1.4 alkoxy group or a 
phenyl group; represents a hydrogen atom, a halogen atom, a hydroxyl group, a C1.4 alkyI group, a C1.4 
alkoxy group, a C1.4 haloalkoxy group, a C2.8 alkoxyalkoxy group or a benzyloxy group; or and R2 are taken 
together to form a group: 



wherein R"* represents a hydrogen atom or a C1.4 alkyI group; 

R^ represents a hydrogen atom, a 0^.4 alkyi group, a C2.5 alkenyl group, a C5.7 cycloalkenyl group, a C2.5 
alkoxyalkyi group, a C8-12 benzyloxyalkyi group, a formyl group, a C2.5 aikanoyi group, a benzoyl group, a C2. 
5 alkoxycarbonyl group, a benzyloxycarbonyl group, a C1.4 alkylsuHbnyl group or a Cs-io arylsulfonyl group; 
and R represents a group represented by formulae: 

wherein R^ represents a hydrogen atom, a halogen atom or a C1.4 alkoxy group; represents a halogen 
atom, a 0^.4 alkyI group, a 0^.4 haloalkyi group, a C1.4 alkoxy group or a C^.4 haloalkoxy group; and n repre- 
sents 1 or 2. 

2. The pyrazole compound according to claim 1 . wherein, in the general formula (I) shown in claim 1 . R is a group rep- 
resented by formula: 

-<P^. -<P « -cP" 



wherein R^ represents a hydrogen atom, a halogen atom or a C1.4 alkoxy group; and n represents 1 or 2. 
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3. The pyrazole compound according to daim 2. wherein, in the general formula (I) shown in claim 2 is a hydroaen 
atomoraCi^alkylgroup. - / 

4. The pyrazole compound according to daim 2. wherein, in the general formula (I) shown in daim 2. r2 is a haloaen 
atom, a C1.4 alkyi group or a alkoxy group. ' 

5. The pyrazole compound according to daim 2, wherein, in the general formula (0 shown in daim 2 and R, are 
taken together to form a group represented l)y formula: ' 



70 



75 



wherein represents a hydrogen atom or a C1.4 alkyI group. 



6. The pyrazole compound according to claim 2, wherein, in the general formula (I) shown in claim 2 is a hydrogen 
atom, a C2.5 aikenyl group, a C5.7 cydoalkenyl group, a C2-5 alkoxyalkyl group, a benzyloxymeth'yl group a formyl 

20 group, a C2.5 alkanoyi group or a p-toluenesulfonyl group. 

7. The pyrazole compound according to claim 2. wherein, in the general formula (I) shown in claim 2. is a hydroaen 
atom, a formyl group or an alkanoyi group. 

25 8, ThepyrazolecompoundaccordingtocIaim1.wherein.inthegeneralfbrmula(l)showninclaim1^ RisagrouoreD- 
resented by formula: » k ^m- 



30 



35 



wherein R^ is a halogen atom, a aikyi group, a C,.4 haloalkyi group, a C1.4 alkoxy group or a Ci ^ 
haloalkoxy group. / » k « ^,.4 



9. The pyrazole compound according to claim 8. wherein, in the general formula (I) shown in claim 8 R^ is a C. . alkvl 
group or a 0^.4 haloalkyi group. ' ^ 

40 

1 0. The pyrazole compound according to claim 8. wherein, in the general formula (I) shown in claim 8, R^ is a hvdroaen 
atom, a halogen atom, a C1.4 alkyI group or a C1.4 alkoxy groi^j. 

11. The pyrazole compound according to claim 8. wherein, in the general formula (I) shown in claim 8 R. and Ro are 
45 taken together to form a group represented by formula: ' 



50 



wherein R"^ represents a hydrogen atom or a 0^.4 alkyI group. 

55 12. The pyrazole compound according to claim 8. wherein, in the general formula (I) shown In claim 8 R^ is a hydrogen 
atom, a C^.g aikenyl group, a C5.7 cydoalkenyl group, a C2.5 alkoxyalkyl group, a benzyloxymethyl group, a formyl 
group, a C2.5 alkanoyi group or a p-toluenesulfonyl group. 



EP0891975A1 

1 3. The pyrazole compound according to claim 8, wherein, in the general formula (I) shown in daim 2. is a hydrogen 
atom, a fbrmyl group or an alkanoyi group. 

14. The pyrazole compound according to daim 8, wherein, in the general formula (I) shown in claim 8. is a halogen 
atom, a alkyi group, a C1.4 haloalkyi group, a C1.4 alkoxy group or a C^^ haloalkoxy group. 

15. The pyrazole compound according to daim 8. wherein, in the general formula (t) shown in claim 8. is a halogen 
atom or a C^^ haloalkyi group. 

16. A pesticide comprising the pyrazole compound according to claim 1. 

17. A fungicide or bacteriocide comprising the pyrazole compound according to daim 1 . 

1 8. An insectidde comprising the pyrazole compound according to claim 1 . ^ 

19. An acaricide comprising the pyrazole compound according to daim 1. 
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WHAT IS CLAIMED IS: ^-^^ Vo^)^.^ . ^ a^r -I, 

1. A pyrazole compound represented by formula (I): ' 




(I) 



CH3 



wherein represents a hydrogen atom, a C.^lkyl group, a 
Ci.* haloalkyl group, a Ci.,_alkoxy group or a phenyl group; 
represents a hydrogen atom, a halogen atom, a hydroxyl group, 
a Ci.,^lkyl group, a C,., alkoxy group, a C,., haloalkoxy 
group, a C^., alkoxyalkoxy group or a benzyloxy group; or R, 
and Rj are taken together to form a group: 




wherein R«)represents a hydrogen atom or a C,., alkyl 



group; 



represents a hydrogen atom, a C^.^alkyl group, a C,., 
alkenyl group, a C,., cycloalkenyl group, a C,.^ alkoxyalkyl 
group, a Ca.i2 benzyloxyalkyl group, a formyl group, a C^.^ 
alkanoyl group, a bejizoyl group, a C,.^ alkoxycarbonyl group, 
a benzyloxycarbonyl group, a C,., alkylsulfonyl group or a 
Cs..o arylsulfonyl group; and R represents a group represented 
by formulae: 
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wherein R^yrepresents a hydroigen atom, a h alo gen atom 
or a Ci.4 alkoxy group; R^represents a haloge n atom, 
a Ci_4 alkyl group, a Ci.4 haloalkyl group, a 
alkoxy group or a Ci-^ haloalkoxy group; and n 
represents 1 or 2 . 

2. The pyrazole compound according to claim 1, 
wherein, in the general formula (I) shown in claim 1, R is a 
group represented by formula: 

-<p-'. _<p 

wherein R^ represents a hydrogen atom, a halogen atom or a 
alkoxy group; and n represents 1 or 2 . ^ 

3. The pyrazole compound according to claim 2, 
wherein, in the general formula (I) shown in claim 2 , R^ is a 
hydrogen atom or a Cj.^ alkyl group. ^ 

4» The pyrazole compound according to claim 2, 
wherein, in the general formula (I) shown in claim 2, R^ is a 
halogen atom, a Ci.^ alkyl group or a Cj.a alkoxy group. ^ 



3 » 



10 



20 



5. The pyrazole compound according to claim 2, 
wherein, in the general formula (I) shown in claim 2, Rj and 
R2 are taken together to form a group represented by formula: 



wherein R* represents a hydrogen atom or a Cj.t alkyl group. 

6. The pyrazole compound according to claim 2, 

wherein, in the general formula (I) shown in claim 2, R^ is a 

hydrogen atom, a C2.3 alkenyl group, a C3.7 cycloalkenyl group, 

a C2.5 alkoxyalkyl group, a benzyloxymethyl group, a formyl 

• — ^ — ^ 

group, a C2.5 alkanoyl group or a p-toluenesulf onyl group. 

7. The pyrazole compound according to claim 2, 
wherein, in the general formula (I) shown in claim 2, r^ is a 
hydrogen atom, a formyl group or an alkanoyl group. 

15 8. The pyrazole compound according to claim 1, 

wherein, in the general formula (I) shown in claim 1, R is a 
group represented by formula: 



-6 



wherein R* is a halogen atom, a Ci.« alkyl group, a Ci.« 
haloalkyl group, a alkoxy group or a Cx.« haloalkoxy ^ 
group . 

9. The pyrazole compound according to claim 8, 
wherein, in the general formula (I) shown in claim 8, R^ is a 
25 C1.4 alkyl group or a haloalkyl group. y 
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15 



20 



25 



10. The pyrazole compound according to claim 8, 
wherein, in the general formula (I) shown in clai^ 8, is a 
hydrogen atom, a halogen atom, a C,.* alkyl group or a Ci., 
alkoxy group. ^ 

11. The pyrazole compound according to claim 8, 
wherein, in the general formula (i) shown in claim 8, R.and 
Rz are taken together to form a group represented by formula: 

wherein R* represents a hydrogen atom or a c,., alk/l group. 

12. The pyrazole compound according to claim 8, 
wherein, in the general formula (I) shown in claim 8, J a 
hydrogen atom, a C,.^ alkenyl group, a C,., cycloalkenyl group, 
a C,., alkoxyalkyl group, a benzyl oxymethyl group, a formyl 
group, a C,., alkanoyl group or a p-toluenesulfonyl group. ^ 

13. The pyrazole compound according to claim 8, 
wherein, in the general formula (I) shown in claim 2, R^ ^is a 
hydrogen atom, a formyl group or an alkanoyl group. ^ 

.14. The pyrazole compound according to claim 8, 
wherein, in the general formula (I) shown in claim ^ .(^ a 
halogen atom, a C... alkyl group, a C,, haloalkyl group, a C,, 
alkoxy group or a Q.^.^ haloalkoxy group. ^ 

15. The pyrazole compound according to claim 8, 
wherein, in the general formula (I) shown in claim 8,-{^ is a 
halogen atom or a C^., haloalkyl group .>/ 
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16. ,4,£e§,feicid$. .comprising the pyrazole compound 
according to claim 1. 

l.i^^gi.^?£«2£-^a££S£i9ilL^^^ comprising the 
pyrazole compound according to claim 1. 

vvJ^iBse£tic.i^i.e. comprising the pyrazole compound 
according to claim 1. 

';s^^JSMA£4sl^. comprising the pyrazole compound 
according to claim 1. 
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